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DETAILED ACTION 

Applicant's Response 

The request for continued examination received on August 25, 2008, is acknowledged. Claims 1 and 6 are 
amended. 

The applicant's contentions are drawn to the claimed feature of "the plurality of circular openings, each opening 
having a diameter from 1 mm to 8 mm." The examiner accepts the applicant's arguments, and the previous rejection 
is withdrawn. However, upon further search and consideration, a new rejection is submitted below. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set forth in 
this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii et al, US 5,698,036, in view 
of Murakawa et al, US 6,388,632, Takahashi et al., US 6,192,828, and Tanaka, 4,970,435. 

Claim 1: Ishii teaches a microwave plasma generator comprising the following (Figs. 14-15): 

■ A microwave source (50) to generate an excitation microwave (5, 30-35); 

■ Gas sources (38); 

■ A plasma generation vacuum vessel (4) supplied with a gas from the gas sources (5, 3-5)); 

■ A coaxial waveguide (52) to introduce the excitation microwave into the vessel (10, 35ff); 

o Wherein the waveguide is hermetically sealed by the vacuum vessel (5, 40-49); 

■ A first conductor plate (82) connected to an outer conductor (83) of the coaxial waveguide (11, 55-60); 

■ A dielectric plate (80) (11, 54-60); 

■ A second conductor plate (44) connected to a central conductor (83b) of the coaxial waveguide (5, 50ff; 12, 

49-51); 

o Wherein the second conductor plate has a plurality of openings (60) to emit microwaves into the 
vessel; 
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■ A recess, or resonant cavity, delimited by elements 83 and 83b. 

Although Ishii forms a plurality of openings in the second conductor plate, these features are not circular. 
Supplementing Ishii is both Murakawa and Takahashi. As disclosed in the previous correspondence, the former 
reference demonstrates that it is well-known in the art to form circular openings in a conductor plate disposed in a 
microwave plasma apparatus (Fig. 14; 7, 60-67). The latter reference, Takahashi, whose limns a microwave processing 
apparatus having a source capable of effecting a microwave frequency of 2.45 GHz (Fig. 2; 8, 6-12). The microwave 
processing apparatus further comprises a porous conductor plate (30) having a plurality of openings; the diameter of 
the openings ranges between 0.1-10 mm, thereby rendering the applicant's claimed range obvious (MPEP 2144.05). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to refashion the 
openings of Ishii's second conductor plate as circular openings having a diameter between 1-8 mm given the 
demonstrations of both Murakawa and Takahashi toward the suitability of employing such features to achieve the 
predictable result of microwave plasma processing. 

Ishii does not teach a movable waveguide. Tanaka, disclosing a plasma processing apparatus, teaches a slidable 
waveguide (92) to maximize particular current values (7, 65-68; 8, 8-12). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the waveguide of Ishii to facilitate its 
movement in the manner disclosed by Tanaka to maximize current values. 

Ishii does not teach the isolation of the resonant cavity from the vessel by availing o-rings disposed between the 
first conductor and dielectric plates. However, Ishii has previously disclosed the use of o-rings (56) to hermetically 
seal the waveguide pipe through its intersection with the vessel ceiling (54), thereby demonstrating the suitability of 
using such means to achieve hermetic isolation. Given this disclosure, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to seal Ishii's resonant cavity with o-rings to achieve the 
predictable result of maintaining a hermetic boundary between the cavity and the vessel. 

Claim 2: The remarks under claim 1 address the limitations of claim 2 directed to the coaxial waveguide. Figure 1 
of Ishii delineates a substrate support (6) disposed at a position facing the second conductor plate (44). The 
combination of Tanaka and Ishii under claim 1 teaches the adjustment of the distance between the plate and support. 
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Claim 3: Ishii's processing chamber is cylindrical (4, 20-25). Tanaka's waveguide intersects the chamber on its 
central axis; the waveguide must therefore move along the centerline of the chamber. The outline of Ishii's first 
conductor plate (82) is nominally smaller than the inner diameter of the chamber (Fig. 14). 

Claim 6: Ishii's excitation microwave frequency is 2.45 GHz (5, 29-32). 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii in view of Murakawa, Takahashi and 
Tanaka and in further view of Okumura et al., US 6,346,915. 

Ishii does not teach the cylindrical portion described by the applicant. Figure 1 of Okumura, who discloses a 
plasma processing apparatus, delineates a cylindrical portion (13) extending downward and peripherally as 
explained by the applicant. Further, the cylindrical portion bounds a plasma emission gap (14); the gap controls the 
plasma distribution on the substrate (2,52-57; 6, 19ff). Thus, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to supplement Ishii with the cylindrical portion as disclosed and arranged by 
Okumura to control the plasma distribution on the substrate. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii in view of Murakawa, Takahashi, and 
Tanaka and in further view of Noda, US 5,395,453. 

Ishii teaches a microwave source (50) but does not teach a microwave-source driving device to modulate the pulse 
of the source (50) and effect intermittent driving. Noda, disclosing an apparatus for controlling the oscillation output 
of a magnetron, teaches microwave source (10) and a driving device (21) to control the pulse output of the source (7, 
29-34). The device (21) effects intermittent pulse timing (8, 27ff). Given this, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to supplement Ishii's microwave source with the 
microwave-source driving device of Noda to control the pulse output of the microwave source and effect intermittent 
pulse driving. 

Any inquiry concerning this communication or earlier communications from the examiner should be directed to 
Nathan K. Ford whose telephone number is 571-270-1880. The examiner can normally be reached on M-F, 8:30-5:00 
EDT. If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Michael Cleveland 
can be reached on 571-272-1418. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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